Supplements
compared to seawater. The strongest depletion of Mg (51 mM) was also encountered in bottle 12. TIMS measured 87 Sr/ 86 Sr ratios normalized on SRM-987 (0.710248) ranges between 0.708906 and almost modern seawater (0.709176) matching 0.709170 (± 1 E-5, typical 2 SEM this session) showing the lowest value in bottle 12 which was sampled closest to the active vent.
We calculated the amount of hydrothermal fluids in the Guaymas Basin bottom water using a simple two-end member mixing model between the seawater and primary hydrothermal fluid which was assumed to be void of Mg. Based on this we calculated the maximum percentage of the hydrothermal fluid in the water samples. The lowest Mg concentration of 51 mM in the water sample of bottle 12 yields a hydrothermal fluid percentage of ~6 %. Based on this we determined the hydrothermal end member composition of the enriched elements in the sampled water column and compared those to the concentrations measured at the southern Guaymas spreading centre by Von Damm et al. (1985) .
Hydrothermal end member concentrations for Si and Ba yielded 9.36 mM and 28 µM, respectively and fall well into the end member concentration ranges observed by Von Damm et al. (1985) in the southern Guaymas Basin (Si: 9 -14 mM; Ba: 7 -42 µM). Si concentration is at the lower end of the concentration range and might point to a lower hydrothermal temperature or Si precipitation during ascent or after fluid discharge. Hydrothermal end member concentrations calculated for Mn yield 420 µM, which is higher than the concentrations observed in the southern Guaymas hydrothermal fluids, which range between 128 and 236 µM (Von Damm et al., 1985) . Von Damm et al. (1985) propose the precipitation of alabandite (MnS) as an explanation for the observed low values.
Li, in contrast, shows slightly lower calculated end member concentrations (584 µM) compared to the southern Guaymas fluids, which range between 630 and 1076 µM. These lower values might be explained by a Li sink in the sediments through which the hydrothermal fluids percolate.
Concentrations of dissolved He and Ne (as well as Ar, Kr and Xe) and the 4 tubes were analysed as routine samples in the noble gas laboratory of the Swiss Federal Institute of Technology Zurich (ETHZ) and the Swiss Federal Institute of Aquatic Science and Technology (Eawag). Details on sampling and of the experimental method are given in Beyerle et al. (2000) . He and Ne concentrations are covered with an overall standard error of ±2%, the 3 He/ 4 He ratio has a standard error of 1%.
For the on-board analysis concentrations of dissolved He, Ar, Kr, N2, O2, CO2, and CH4 during the expedition, we used a portable gas-equilibrium membrane-inlet mass-spectrometric system (GE-MIMS) similar to that described in Mächler et al. (2012) . Whereas the original GE-MIMS was designed for gas analysis in continuous high-volume water flows through a large membrane contactor, the GE-MIMS used here was modified to allow analysis of an 8 l water sample taken from a 10 l Niskin sampler within 10 min (Brennwald et. al., 2015, a, b) . To allow reliable gas analysis in this limited amount of water, the gas consumption from the membrane contactor into of the MS was reduced to 0.1 ccSTP/min (> 2 ccSTP/min in the original GE-MIMS). This allowed maintaining gas/water solubility equilibrium in miniature membrane contactor modules (two LiquiCel MicroModules operated in parallel) at a total water throughput of 0.5 L/min (> 5 L/min in the original GE-MIMS). The low gas consumption was achieved by replacing the capillary flow resistance followed by a split-flow/aperture gas inlet to the MS vacuum by a new splitless design using a single capillary (9 m long, 0.1 mm inner diameter, Brennwald et al., 2015b) . The gas outflow from the capillary is analysed in a quadrupole MS (Stanford Research Systems RGA 200) operated in dynamic mode. As the membrane contactors operate at solubility equilibrium, the partial pressures of the noble gases N2 and O2 in the gas phase of the membrane contactors are similar to those in air. The GE-MIMS data for these species were therefore calibrated using ambient air as a reference gas (< 5 % accuracy, 1 σ). The partial pressures of CO2 and CH4 are reported as uncalibrated raw data.
In order to determine the variation of excess amounts of the noble gas radon Table S2 were calculated by applying Henry coefficients according to Mackay and Shiu (2006) .
Stable carbon isotope ratios of methane and higher hydrocarbons (C1-C3) from water samples were measured by using continuous flow GC combustion -Isotope Ratio Mass Spectrometry. Hydrocarbons were separated in a Thermo Trace GC (carrier gas: He; packed column: ShinCarbon, 1.5 m). The subsequent conversion of hydrocarbons to carbon dioxide was conducted in a Ni/Pt combustion furnace at 1150°C. The 13 C/ 12 C-ratios of the produced CO2 were determined by a Thermo MAT253 isotope ratio mass spectrometer. All isotope ratios are reported in the δ-notation with respect to Vienna Pee Dee Belemnite (VPDB, analytical precision 0.5 ‰).
Sedimentation Rates
The wet sediment was weighed, freeze dried at -80°C and reweighed to determine the water content, then ground in a mortar. Radionuclides were then measured as follows. Two HPGe detectors were engaged for 210 Pb and 226 Ra analysis including GMX-type (ORTEC GMX-120265) and well-type (ORTEC GWL-100230) detectors which interfaced to a digital gamma-ray spectrometer (DSPecPlus™). For the GMX-type detector, absolute counting efficiencies for various photon energies were calibrated using IAEA reference materials 327A, various masses (from 10 to 250 g) to calibrate the effect of sample mass on the attenuation of γ-rays of various energies. For the well-type detector, the counting efficiencies were calibrated by IAEA-RGTh and RGU from 0.5 to 3.5 g. 214 Pb was used as an index of 226 Ra (supported 210 Pb) whose activity concentration was subtracted from that of the measured total 210 Pb to obtain excess 210 Pb ( 210 Pbex).
The 210 Pb and 214 Pb activities were quantified based on photon peaks centered at 46.52 and 351.99 keV, respectively. The activities of radionuclides were decaycorrected to the date of sample collection. All radionuclide data were calculated on salt-free dry weight basis. Error bars represent ±1σ around the mean based on counting statistics and standard propagation of errors.
Supplementary references not in the main manuscript
Beyerle, U., Aeschbach-Hertig, W., Imboden, D. M., Baur, H., Graf, T., Kipfer, R. discrepancy is likely an artefact of core compaction during sediment sampling.
We consider 210 Pbex relationships with cumulative mass, which correct for compaction effects during coring, to be more reliable (especially at Station 66), and thus report sedimentation rates that have been corrected for cumulative mass in this article. 
